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DETAILED ACTION 

Status of Application 

Claims 15-28 are pending and presented for examination. 

Priority 

Acknowledgement is made of applicant's request for foreign priority under 35 
U.S.C. §1 19(a)-(d). Certified copies of the priority documents liave been received. 

Information Disclosure Statement 
The information disclosure statement (IDS) submitted on 16 October 2006 is 
acknowledged and the references listed thereon have been considered by the examiner 
on the attached copy of the PTO-1449 form. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 15-21 are rejected under 35 U.S.C. 103(a) as being unpatentable US 
PG Pub No. 20030180604 to Zenger in view of US Patent No. 6524737 to Tanii with 
US PG Pub No. 20040013732 to Farber as an evidentiary reference to common 
cathodes. 
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Regarding claims 15-17 & 19, Zenger discloses the shredding (crushing) of a 
lithium ion battery ([0020], [0022]-[0023], [0070] (lithium ion batteries have a nickel or 
cobalt cathode as evidenced by [0017] of Farber) at 293 K (Room temperature) under a 
protective gas (C02, Ar; [0045], [0009], [0023] (Any concentration of inert gas would be 
an obvious expedient as long as the entire atmosphere is inert, which is disclosed by 
Zenger). Zenger does not expressly state the usage of magnetic separation and sieve 
(densimetric table) followed by aqueous hydrolysis. However, in a process for recycling 
a lithium ion battery (column 7, line 50), Tanii discloses the usage of a rotary and 
hammer mill (figure 10 & column 17, lines 14-22) magnetic separation and sieving 
(figure 1) followed by hydrolysis (to result in a lithium hexafluororphosphate: column 1 1 , 
line 8). A skilled artisan would find the usage of magnetic separation and sieving 
obvious to perform in the process of Zenger to only let the metal components pass (for 
material separation) and due to the fact the lithium cobalt molecules are so small 
(column 9, lines 35-38 & column 31 , lines 14-20) that they need to be separated out. 

Regarding claim 18, it would be obvious to a skilled artisan to operate the mill in 
order to safely comminute the battery but not too fast to cause any chance at explosion. 

Regarding claim 20, Zenger does not expressly state sieving the sizes from 3mm 
to 500 microns. However, Tanii discloses sieving to 300 microns (column 19, lines 7-8) 
along with the above magnetic separation. A skilled artisan would be motivated to do 
sieving for classification of particle sizes for further treatment as mentioned above, as 
such in event of arguendo, it would have been obvious to a skilled artisan to perform 
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sieving at any mesh size in order to enable classification and further treatment based on 
distinct particle sizes. 

Regarding claim 21 , water dispersal can take place (Tanii: column 17, line 58) to 
recover the lithiophosphate (column 17, lines 51-52). 

Claims 15 & 20 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Zenger in view of JP 10-046266 (Provided by applicant). 

Regarding claim 15, Zenger discloses the above mentioned limitations and does 
not expressly state those also stated. In a process for lithium recovery, '266 discloses 
communiting a lithium cell ([0005]) followed by magnetic separation, sieving and 
application of HCI (aqueous hydrolysis) ([0010]-[0020]). Therefore it would have been 
obvious to one having an ordinary level of skill in the art at the time of invention to 
perform the process of Zenger in view of the magnetic separation of '266. The teaching 
or suggested motivation in doing so is to easily extract different metal values ([0006]). 

Regarding claim 20, separation into magnetic and non-magnetic sections would 
meet the limitations of the claim along with usage of sieving as sieving at the instnatly 
claimed conditions as a skilled artisan would have found it obvious to perform sieving at 
any mesh size in order to enable classification and further treatment based on distinct 
particle sizes ([0030]-[0033]). 

Claims 15 & 18-21, 23-25 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Zenger in view of FR 2827710 to Tedjar (Translation provided). 

Regarding claims 15, 18-21, Zenger discloses the same as above. However, in a 
process for recovering metal values from a used battery, Tedjar discloses the usage of 
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crushing in an inert atmospliere (between cold gears; meeting rotary mill (With the rpms 
being an obvious expedient (See MPEP Id.)), magnetic separation from 3 mesh to 500 
microns and then subjects it to a sulfuric acid treatment and water ((aqueous hydrolysis) 
Pages 1-3). Therefore it would have been obvious to one having an ordinary level of 
skill in the art at the time of invention to perform the recovery method of Zenger in view 
of the hydrolysis and magnetic separation of Tedjar. The teaching or suggested 
motivation in doing so is that Tadjar's process enables dissolution of soluble salts (Page 
3). The cathode materials are considered functional equivalents as evidenced by the 
prior stated evidentiary reference. Furthermore water is a commonly added substance 
for solvency. 

Regarding claim 23, Tedjar discloses that the acid application is done in the 
milling process with the usage of steel shots (Page 4). While 2N sulfuric acid, the 80 C 

temperature and the steel shot ratio is not expressly stated, both of these would be 
variables a skilled artisan would wish to control and arrive at their value through routine 
experimentation. 

Regarding claim 24, Tedjar discloses the usage of electrolysis between 400 and 
600 A/m^ (As the incorporated reference, EP0620607 mentions 4 to 6 A/dm^) with a pH 
between 2.8 and 4 (page 1) in order to achieve a trivalent manganese oxide, though this 
and the instantly claimed trivalent cobalt oxide appear to be the same in the battery arts 
(Page 2). It is not seen what patentable difference the material of the electrodes have, 
and since just steel electrodes are disclosed, these are considered to overlap stainless 
steel electrodes. 
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Claim 22 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zenger in view of Tanii or Tedjar as applied to claim 21 above, and further in view 
of US Patent No. 2548037 to Leonard. 

Regarding claim 22, Zenger in view of Tanii or Tedjar does not expressly state 
the usage of soda and phosphoric acid as double pH modifiers for the purposes of 
precipitating out lithium from the lithiophoshate. However, in a method to recover lithium 
values from lithium samples both Leonard and . Leonard discloses that one would wish 
to add soda to the lithium containing phosphate (lithiophosphate) recovery (Leonard: 
Column 3, lines 1-15). One having an ordinary level of skill in the art at the time of 
invention would be motivated to perform the recovery process of Zenger and Tanii or 
Tedjar in view of the ash addition of Leonard as adding ash will increase the solubility of 
the ash (Leonard: Id.). 

Leonard also states the usage of a generic acid (column 4, lines 56-75), the 
Examiner asserts that one would add an acid to increase solubility, and since 
phosphoric acid is one from a definite number of possible choices, it would be obvious 
to perform the usage of phosphoric acid (KSR Int'l Co. v. Teleflex, Inc., 550 U.S. 398 
(2007)). 

Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zenger in view of Tedjar as applied to claim 23 above, and further in view of US 
Patent No. 20030134199 to Christian. 

Regarding claim 25, Zenger in view of Tedjar does not expressly state the usage 
of hypochlorite. However in a process for lithium battery construction. Christian 
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discloses the usage of sodium hypochlorite to recover cobalt values ([0020]). Therefore 
it would have been obvious to one having an ordinary level of skill in the art at the time 
of invention to perform the recovery method of Zenger and Tedjar in view of the 
hypochlorite addition of Christian. The teaching or suggested motivation in doing so is to 
create a cathodic material ([0013]). The pH would be an obvious expedient a skilled 
artisan would be motivated to control in order to not damage the obtained hydroxide. 

Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Zenger in view of either Tanii or '266 as applied to claim 15 above, and further in 
view of JP 10-287864 (Provided by applicant). 

Regarding claim 28, Zenger in view of Tanii or '266 do not expressly state the 
usage of sulfuric acid at 80 C to recover lithium and phosphate. However, in a process 
for the recovery of values from a lithium cell, '864 discloses the usage of a mineral acid 
(sulfuric acid Is one) between 0 and 100 C with hydrogen peroxide ('864: [0019]-[0021]). 
Since this encompasses the instantly claimed range, a prima facie case of obviousness 
exists (See MPEP 2144.05). Therefore it would have been obvious to one having an 
ordinary level of skill in the art to perform the recycling method of Zenger in view of Tanii 
or '266 In view of the usage of sulfuric acid of '864. The teaching or suggested 
motivation In doing so Is that return the oxidation of the metal values for further 
extraction ([0019]) as the cited species LiMn2P04 appears to be similar In scope to 
LiFeP04 (See KSR, Id.). Note that the molarity of the sulfuric acid is an obvious 
expedient which a skilled artisan would be motivated to control. 
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Allowable Subject Matter 

Claims 26-27 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of 
the base claim and any intervening claims. 

The following is an Examiner's reasons for allowance: 

Regarding claims 26-27, none of the cited prior art, which is deemed to be the 
closest prior art reasonably suggests or teaches the claimed usage of lithium chloride 
(as LiCI) as an aqueous stabilization aid for hexafluorophosphate PF6 anion. 



Conclusion 

Claims 15-25 and 28 have been rejected. Claims 26-27 appear to be allowable, 
but since they are dependant upon rejected claim 15, they are objected to. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Richard M. Rump whose telephone number Is (571)270- 
5848. The examiner can normally be reached Monday through Friday 7:00 AM-4:30 
PM EDT. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Stanley Silverman can be reached at (571)272-1358. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/R. M. R./ 

Examiner, Art Unit 1793 

/Stuart Hendhckson/ 

Primary Examiner, Art Unit 1793 



